Summary
Introduction
Many physicians are reluctant to advise renovascular surgery to their adult hypertensive patients with renal artery stenosis. The reasons for this are obvious. Antihypertensive therapy in itself is a prophylactic treatment, and benefit is difficult to assess. Not all successfully operated patients have an antihypertensive response and there is a risk of morbidity and even mortality due to the operation.
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Correspondence: Dr G. G. Geyskes, Post bus 16250, After the successful development of intraluminal catheter dilatation of peripheral vascular disease (Dotter & Judkins, 1964) , dilatation of renal artery stenosis with a modified technique using a balloon catheter, has been reported (Griintzig, Kuhlman, Vetter, Liitolf, Meier & Siegenthaler, 1978) . We report here our experience with the intraluminal balloon catheter dilatation in 13 patients with hypertension and renal artery stenosis.
Methods
This group of 13 patients was selected for treatment on arteriographic criteria only: all had more than 50% narrowing of the main renal artery. At angiography three were classified as having fibromuscular dysplasia, and the other 10 had probable atheromatous lesions, in two instances bilateral.
Arteriography was performed before and repeated immediately after the dilatation. Catheterization of the renal veins for renal vein renin determination had been done 1-22 months before the dilatation in four patients. In the other nine patients renal vein catheterization was performed just before the arterial dilatation. All patients received oral anticoagulant therapy (coumarin derivative) for at least 3 days before the procedure, and this was continued for 6 months thereafter.
As far as possible the following studies were done before and repeated 1-8 months after the dilatation: serum creatinine estimation (all 13 patients), renography (with computer analysis of [13111hippuran renal scintigraphy, 10 patients), and plasma renin determination in peripheral venous blood after 30 min standing (eight patients) by the method of Haber, Koerner, Page, Kliman & Purnode ( 1969).
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Average supine blood pressures were calculated from several determinations: before the dilatation at the outpatient clinic and also after at least 2 days in hospital; 4-6 days after dilatation while still in the hospital; 1-8 months later at the outpatient clinic.
Eleven of the 13 patients received antihypertensive medication before the dilatation; this medication was continued or decreased, but never increased, after dilatation.
The dilatation procedure was as follows: under local anaesthesia one of the femoral arteries was punctured and the balloon of the catheter was positioned in the stenosis over a guide' wire. By hand pressure the balloon was inflated by being filled with a set amount of diluted contrast medium to its predetermined maximal distension and then deflated after 5-15 s. The outer diamter of the balloon when inflated ranged from 3 mm to a maximum of 6 mm. If necessary inflating was repeated with the balloon in a slightly different position.
Results
A ngiography
Angiography after dilatation demonstrated considerable widening of the stenosis in all but one patient. In this one case an intramural injection of contrast had caused deformation of the renal artery that persisted at repeat arteriography 2 weeks later.
We concluded that this patient now had an intramural aneurysm; overall renal function and blood pressure remained unchanged. In another patient arteriography after dilatation demonstrated complete occlusion of a small segmental artery; blood pressure and renal function remained unchanged. This latter patient (no. 13) died 2 months later because of myocardial infarction. At post mortem the dilated renal artery showed atheroma without major stenosis; no renal infarcts were demonstratable. These two vascular complications were the only complications associated with the procedure: it should moreover be noted that the intramural contrast injection occurred during selective angiography before the dilatation procedure itself.
Renal function
After the dilatation serum creatinine increased slightly in six of the 13 patients, the maximal increase being twice the control values, but after 4 days it returned to pretreatment values in all patients. The average pretreatment serum creatinine value was 133 pmol/l, 1 and 4 days mean post-treatment values were 199 and 134 pmolll respectively.
Renography before and after the dilatation was done in 10 of the 13 patients. In seven patients, who before the treatment had prolongation of the transit time, this marker of renal blood flow became normal at renography performed between 4 and 6 weeks after dilatation. Peripheral plasma renin activity decreased in seven of nine patients in whom this was determined at the clinic during unchanged therapy and diet on both occasions. The mean decrease of plasma renin activity of the nine patients was 48%.
Split renal vein renin ratios before dilatation are given in Table 1 . In one patient with bilateral stenosis the ratio reversed after the first dilatation.
Blood pressure
Supine blood pressure values of all patients before and after the dilatation are shown in Table  1 . One patient (no. 13) is not included in Table 1 . He presented with bilateral renal artery stenosis. After successful dilatation of the less severely affected artery, the other very small kidney was removed by surgery. He died 2 days after nephrectomy because of myocardial infarction.
Discussion
With an intra-arterial balloon catheter renal artery stenosis of atheromatous or fibromuscular origin can be successfully dilated as shown on subsequent arteriography. Complications so far encountered are minor. There is little doubt that dilatation of a stenosis when shown on arteriography is associated with improved renal blood flow; in this series renography demonstrated normalization of the transit time when this was previously prolonged.
Peripheral plasma renin decreased after treatment in the majority of patients investigated. In one patient with bilateral stenosis the renal vein renin ratio reversed after the first dilatation. Results of both methods, renography and plasma renin activity determination, suggest improvement of renal blood flow. Our patients have been followed only for 1-8 months, but longer observations of results of intraluminal dilatation of peripheral arteries are encouraging (Dotter, Rosch, Anderson, Antonovic & Robinson, 1974) .
In conclusion, dilatation of renal artery stenosis by an intra-arterial balloon catheter is a promising treatment for patients with hypertension and renal artery stenosis. The antihypertensive results of intraluminal balloon catheter dilatation in this group of patients seems comparable with that seen after major surgical intervention, with considerably less discomfort for the patients.
